INTRODUCTION {#sec1-1}
============

According to the definition of International Association for the Study of Pain, pain is an unpleasant feeling, an unpleasant sensory and emotional experience associated with actual or potential tissue damage or described in terms of such damage and also, a protective mechanism to inform the body for the occurrence of the damage.\[[@ref1]\]

The most important postoperative pain complications include respiratory dysfunction in shallow and rapid breathing and as a result, pulmonary atelectasis, cardiovascular complications and increasing the risk of ischemic heart and myocardial infarction, increasing the risk of deep vein thrombosis and pulmonary embolism as a result of postoperative immobility, gastrointestinal complications such as nausea and vomiting and ileus, the urinary system complications such as urinary retention from decreasing bladder activity, psychological complications such as stress and anxiety and finally, the length of hospitalization.\[[@ref2]\]

Cesarean section is a major operation that can be the predictor of postoperative pain and discomfort and, therefore, providing the effective postoperative analgesia is an important factor to facilitate sooner movement of the patient, better care of infants (including breast feeding, relationship of mother--infant) and preventing postoperative complications.\[[@ref3]\] Proper analgesic regimen should be chosen with minimal side-effects for the mother and her child. In general, for controlling the postoperative pain, there are various methods including narcotic patient controlled analgesia in spinal and epidurals cryoanalgesia method, nonsteroidal anti-inflammatory drug, local anesthetic techniques, glucocorticoids and ilioinguinal nerve block\[[@ref4]\] so far, several studies have been done on the rate of the effect of each of these methods in reducing pain after cesarean and different results have been obtained from these studies.

Today, ilioinguinal nerve block is considered more due to safety than other methods and the lack of systemic complications, while like other methods of local anesthesia, the method has an intravenous injection and may cause severe systemic toxicity. Meanwhile, if there is a coagulopathy, the possibility of the incidence of hematoma is higher in due to the perforation of blood vessels. Infection in the injection site is also another complication of this method.\[[@ref5]\] So far, in conducted studies, anesthesia drugs of bupivacaine, ropivacaine and lidocaine have been used for the mentioned nerves block, and various results have been obtained.\[[@ref6]\]

The side complications of these drugs generally depend on the dosage; high plasma concentration resulted from unwanted entrance of the drug in vessel; reduction of the patient\'s tolerance; personal incompatibility or extreme sensitivity. Meanwhile, the rate of unwanted complications depends on the site of injection too.\[[@ref7]\] In general, results from other studies have reported various rate and severity of postoperative complications and on using this drug in ilioinguinal nerve block, few studies have so far been done and therefore, the present study have been conducted with the aim of determining the preventive effect of ilioinguinal nerve block on pain after cesarean section in mothers referring to Alzahra and Beheshti Hospitals for elective cesarean section. There are a few studies in this field, which have been reached the different results.

For example: In the study done by Sakalli *et al*.' in 2010' with injecting 10cc ropivacaine 0/5% for ilioinguinal nerve block to 30 patient and 10cc normal saline to 30 patient in the control group no significant difference was observed in pain level and using narcotic in two groups.\[[@ref3]\] Furthermore, in their study, Werawatganon and Charuluxanun concluded that the pain level and receiving narcotic in the group under preventive ilioinguinal nerve block with bupivacaine have been less than that in the control group.\[[@ref8]\]

MATERIALS AND METHODS {#sec1-2}
=====================

This study is a randomized double-blind clinical trial conducted in Alzahra and Beheshti University Hospital, Isfahan in 2012. The study population consisted of pregnant women undergoing cesarean in the above-mentioned centers.

Inclusion criteria were women undergoing cesarean with general anesthesia, class American Society of Anesthesiologists = I and II, consent to participating in the study, lack of previous allergy to local anesthetics or narcotics, the lack of coagulation problems, lack of the history of considerable mental problems, chronic pain syndrome, lack of long-term use of analgesic, lack of recent use of opioids and lack of suffering from diabetes mellitus 1 and 2. Furthermore, it was appointed if changing the type of intraoperative anesthesia (due to prolonging the operation or failure of anesthesia) or impossibility of assessing the postoperative pain due to the several reasons such as death, patients should be excluded from the study.

Using the formula of estimating the sample size for comparing the means and considering confidence level of 95%, test power of 80% and variance of visual analogue scale (VAS) in the studied patients, the sample size required in the study was estimated about 1.1 according to the previous studies and the minimal significant difference between two groups considered equal to 0.8 was estimated as 40 cases in each group.

The method was in the way that 80 female candidates for cesarean section under general anesthesia were selected and divided into two groups with 40 individuals in the method of randomly allocation (one among).

Both groups received the same fluid therapy and anesthesia method and all patients were kept NPO for 8 h and during this time, according to Act 1, 2 and 4, the fluid therapy used fluid was 1.3 \* 2.3. Before the induction of anesthesia, 500 mL ringer lactate was injected to all patients. General anesthesia was performed on all patients and after surgery and before sewing fascia, in the intervention group, approximately 2 cm inward and above point of anterior superior iliac spine was marked, by a needle A22G, was entered into skin and was injected after piercing external fascia oblique 1.6 from 10cc bupivacaine 5% after negative aspiration test. Then the needle was entered more to the extent that the resistance between the internal muscles of oblique and transverse is eliminated. At this stage, 1.6 of anesthetic solution was again injected and then, the needle was withdrawn and by changing the needle 15° inward and then outward, the process was repeated in a fan-shaped pattern. This process was also repeated on the opposite side, and 20cc anesthetic solution was totally injected on both sides. In the control group, ilioinguinal nerve block was not done. At the end, patients' operation was extubated and they were transferred to the recovery room. It has shown the anatomy and nerve block method in Figures [1](#F1){ref-type="fig"}--[4](#F4){ref-type="fig"}.

![Mean of systolic blood pressure from arriving to the recovery room up to 24 h after doing operation in both groups (*P* = 0.34)](ABR-4-229-g001){#F1}

![Mean of systolic blood pressure from arriving the recovery room up to 24 h after doing operation in both groups (*P* = 0.008)](ABR-4-229-g002){#F2}

![Mean of heart rate from arriving to the recovery room up to 24 h after doing operation in both groups (*P* = 0.37)](ABR-4-229-g003){#F3}

![Mean of m respiratory rate from arriving to the recovery room up to 24 h after doing operation in both groups (*P* \< 0.001)](ABR-4-229-g004){#F4}

Patients and personnel involved in the data collection were not informed on the group type of patients and all patients received routine postoperative nursing care and when they achieved conditions of discharge from the recovery room, they entered into the ward. Hemodynamic parameters of the patients, including systolic and diastolic blood pressure, heart rate and respiratory rate of arrival to the recovery room at 15 and 30 min and 1, 2, 4, 6, 12 and 24 h after operation were monitored and recorded.

To estimate the pain intensity in VAS method, the necessary training were given to all patients before starting the investigation and they were asked to show their pain on a ruler graduated 10 cm (0: No pain feels, 10: The most intensive pain experienced).

Whenever a patient considered analgesia as insufficient and called anesthesiologist and if based on the VSA criteria, the patient\'s pain intensity was over 3; pethidine bolus was injected for the patient. The existence of nausea or vomiting was investigated at 0-1-2-4-6-12 and 24 h after cesarean, and whenever a patient complained for nausea or vomiting, 0.15 mg/kg dose of metoclopramide bolus was injected.

The study data were entered into a computer program and analyzed by SPSS software version 22 (Chicago, Illinois: SPSS Inc). Statistical tests used to analyze data included ANOVA with repeated measures, Student\'s *t*-test and Chi-square test.

RESULTS {#sec1-3}
=======

In this study, 80 patients were selected and randomly divided into two intervention and control groups. The mean age of patients in two groups was 27.8 ± 2.7 and 27.2 ± 4.9 years, respectively, and according to *t*-test, there was no significant difference between two groups (*P* = 0.45). The mean changes in the hemodynamic parameters of patients in two groups arrival to the recovery room up to 24 h after doing operation in both studied groups has been shown in Figures [1](#F1){ref-type="fig"}--[4](#F4){ref-type="fig"}. According to ANOVA with repeated observations, in both groups, changes in systolic blood pressure and heart rate were not significantly different, while the mean changes in diastolic blood pressure and respiratory rate was significant in both groups (*P* \< 0.05).

The mean and standard deviation (SD) of postoperative pain intensity in two studied groups at rest and in sitting and walking positions have been shown in [Table 1](#T1){ref-type="table"}.

###### 

Mean±SD of postoperative pain at rest and in sitting and walking positions

![](ABR-4-229-g005)

According to the *t*-test, at rest position, the mean pain intensity at 6 and 24 h after operation had no significant difference between two groups but in the rest of the times, it was different between two groups. Furthermore, in sitting a position, except for 6 h, the pain intensity at the rest of the time had a significant difference between two groups. The pain intensity in 12 h after operation had a significant difference while in 24 h after operation, there was no difference between two groups. Doing repeated measures, ANOVA also indicated that the process of changes in the pain intensity in three positions of rest, sitting and walking had no significant difference up to 24 h after operation (*P* \< 0.001). The process of changes in the pain intensity has been shown in Figures [5](#F5){ref-type="fig"}--[7](#F7){ref-type="fig"}.

![Mean of pain intensity at rest mode arrival to the recovery room to 24 h after doing operation in both groups (*P* \< 0.001)](ABR-4-229-g006){#F5}

![Mean of pain intensity in sitting mode from 1 h after the admission in the ward to 24 h after doing operation in both groups (*P* \< 0.001)](ABR-4-229-g007){#F6}

![Mean of pain intensity in walking mode in 12 and 24 h after doing operation in both groups (*P* \< 0.001)](ABR-4-229-g008){#F7}

In [Table 2](#T2){ref-type="table"}, the frequency distribution of using narcotic from arriving to the recovery room to 24 h after operation has been shown in both groups. According to Chi-square and Fisher\'s exact tests, except for 6 and 24 h, the frequency distribution using narcotic was different at the rest times and in the control group, it was significantly higher \[[Figure 8](#F8){ref-type="fig"}\]. Notably, the amount of using narcotic was 25 mg in 2 cases and 50 mg in other cases per patient.

###### 

The frequency percentage using narcotic up to 24 h after operation in both groups

![](ABR-4-229-g009)

![The frequency percentage of arrival of narcotic use to the recovery room to 24 h after doing operation in both groups](ABR-4-229-g010){#F8}

In the mentioned table, the frequency distribution of the incidence of nausea up to 24 h after the operation and using metoclopramide in both groups has been shown. Based on Fisher\'s exact test, no significant difference was observed between two groups. Also according to results of this study the mean ± SD of first time to receiving narcotic in the intervention and control groups was 7.65 ± 2.03 and 3.43 ± 2.76, respectively, and according to Student\'s *t*-test, there is a statistically difference between the two groups was seen (*P* \< 0.001) \[[Figure 9](#F9){ref-type="fig"}\].

![Mean of time to narcotic receiving in both groups](ABR-4-229-g011){#F9}

DISCUSSION AND CONCLUSION {#sec1-4}
=========================

The overall objective of this study was to determine the preventive effect of ilioinguinal nerve block on reducing postoperative pain in patients undergoing cesarean with general anesthesia. The age distribution had no significant difference between intervention and control groups and thus, the confounding effect of age was neutralized in the study and the obtained results have been likely due to the effect of intervention type in the patients.

Investigating the hemodynamic parameters in the two groups showed that patients in both groups had no significant difference in terms of systolic blood pressure and heart rate while patients undergoing intervention injection had lower mean of diastolic blood pressure and respiratory rate compared with the control group; however, no incidence of hypotension (decrease of over 20%) or Apnea were observed in the patients.

Evaluation of the pain intensity up to 24 h after operation in patients in both groups indicated that patients undergoing ilioinguinal nerve block had totally less pain intensity that there is this difference in all positions of rest, sitting and walking and correspondingly, the rate of using narcotic for controlling the pain was significantly lower except for 24 h in the rest of the times the patients in the intervention group. There are some similar studies with different results about the effect of this nerve block. For example, in the study by John *et al*. investigating the preventive effect of ilioinguinal nerve block and iliohypogastric on pain after cesarean in 50 women undergoing cesarean with general anesthesia, the injection of 1.5 mg bupivacaine has caused to decrease the intensity of postoperative pain and rate of using narcotics after cesarean.\[[@ref4]\] However, in the study done by Dahl *et al*., examining injecting 10cc bupivacaine 0.5% for ilioinguinal nerve block to 30 patients and 10cc normal saline to 30 patients in the control group undergoing cesarean after anesthesia, no significant difference was observed in the pain level and using narcotic between two groups.\[[@ref6]\] Furthermore, in their study, Werawatganon and Charuluxanun concluded that the pain level and receiving narcotic in the group under preventive ilioinguinal nerve block with bupivacaine have been less than that in the control group.\[[@ref8]\]

Studying the postoperative complications showed that the incidence of nausea in both groups had no significant difference and using metoclopramide was not different too. In the study by Vallejo *et al*., the mentioned nerve block has not caused to a significant decrease in pain and using narcotic after cesarean. In this study 10cc ropivacaine 0/5% for ilioinguinal nerve block was injected to 30 patients and 10cc normal saline to 30 patients in the control group.\[[@ref9]\] Most probably, different results in the similar studies are due to incorrect injection for ilioinguinal nerve block. Hence, accuracy during procedure is very important. Regarding the side-effects of narcotics (such as meperidine and pentazocine (Helman, Germany), which are widely used in our country) including the gastric complications, confusion, probably transferred to breast milk and leading to ill effect on neonates nutrition and their mothers relation it is suggested to do inguinal nerve block, which is a simple and safe method by gynecologists to control the post cesarean pain and increase the need to narcotics resulted to low the costs. Therefore, the overall conclusion obtained from the present study and other similar studies is that in addition to reducing pain in patients, control of pain after cesarean as one of the most common factors for abdominal surgery will lead to decrease the staying of the patient in hospital, reduce morbidity and lower use of narcotics and analgesics after surgery.
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